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RPMARKS 

In the Office Action* the Exammer reviewed claims 1-34 of the above- 
identified US Patent Applicatiotu with the result that the declaratioii, specification and 
drawings were objected to. claims 1-3, 5-13. 15-20. 22-30. and 32-34 were rejected 
under 35 USC § 103, and claims 4, 14, 21. and 3 1 were deemed to recite aHowable 
subject matter. In response, AppUcants have amended the specification and claims as 
set forth above. More particularly: 

The specification has be&i amended at paragraph [0004] to make reference 
to the crucible wall 18, which appears in Figure 1 bat was inadvertently omitted in the 
specification. 

The specification has been reviewed and amended to correct clerical matters 
in paragraphs [0003], [0007], [0023], and [0024], and to clarify that m paragraph 
[0008] that •*the melting means" operates to both •'melt and evaporate the first and 
second materials at different rates," The basis for the amendment to paragraph [0007] 
is that, as well known in the art. the gamma prime phase is a nickel-base intermetallic 
while the gamma phase is not. Support for Ae amendment to paragraph [0008] can be 
found in j^plicants' specification at paragraphs [007] and [0019]. 

A substitute Abstmct has been presented in response to the objection to the 
specification. 

Independent claims 1, 13, 18, and 30 have been amended to specify that the 
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first and second materials are melted at different rates as a result of being subjected to 
"different power level inputs/' Support for these amendments can be found in 
Applicants' specification at paragraphs [0018] and [0019]. 

Applicants believe that the above ammdments do not present new matter. 
Favorable reconsideration and allovvance of claims 1-34 are respectfully requested in 
view of the above amendments and the following remarks. 

The Examiner advised that Applicants' oath was defective, as not properly 
identifying the residences of the Applicants. In response. Applicants submit herewith a 
''Supplemental Declaration and Power of Attome/* that addresses this matter. 
Therefore. Applicants respeotfiiUy request withdrawal of this objection. 

Objection to the Spedficailon 

The Examiner objected to the specification under MPEP 608.0 1(b) for 
having an abstract with greater than 150 words. Applicants believe that tbeir Abstract 
as-filed contained only 148 words (including reference numbers). Nonetheless, 
Applicants have amended their Abstract to further reduce its lei^, and therefore also 
respectfully request withdrawal of this objection. 
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Objection to fee Drawmg^ 

The Examiner objected to the drawings for containing a reference number not 
foimd in the specification. As noted above. Applicants have amended their specification 
at paragraph [0004] to make reference to the wall 18 of the crucible 12 shown in Figure 
1. Accordingly, Applicants respectfully request wi&drawal of the Examiner^s objection 
to the drawings. 

Rciectkma under 3S USC § 1113 

Independent claims 1, 13, 18, and 30 and their depmdent claims 2, 3, 5-12, 
15-17, 19, 20, 22-29, and 32-34 were rejected under 35 USC §103(a). Claims 1-3, 5, 6, 
8-13, 15, 16, 18-20. 22, 23, 25-30, 32 and 33 were rejected as being unpatentable over 
U.S. Patent No. 6,174.571 to Corderman et al. (Corderman) in view of U.S. Patent No, 
6,042,898 to Bums et al. (Bums), and claims 7, 17, 24. and 34 were rejected as being 
unpatentable over Corderman in view of Bums and in further view of U.S. Patent No. 
5^96,274 to Ktovchan et al. (Movchan). Applicants respectfully traverse each of these 
rejections in view of the following comments. 

Applicants' invention is directed to a physical vapor deposition (PVD) 
process and apparatus (120) for depositing a coating (132) from multiple sources 
(1 10,1 J 1) of dififermt materials. The process and apparatus (120) are particularly well 
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suited for depositing a nickel-base intermetaUic coating (e.g.. beta-phase (PNiAI)) 
alloyed to contain an element (e.g.. zircomum. hafiiium, yltriunu cerium, etc.) whose 
vapor pressure is significantly lower than the constituents of the nickel-base 
miermetaUic. According to the invention, a different evapofation rate for the low vapor 
pressure elemeiit(s) is necessaiy to achieve higher deposition rates and better oontiol of 
the coating chemistry, and different evaporation rates are achieved by operating a 
melting/generating means (128) to deliver different power level inputs to the first and 
second materials. 

Under the first § 103 rejection, the Examiner explained that Corderman 
discloses Applicants' invention except for "electron beams mclt[ing] the first and second 
materials at different rates/' but concluded that "Vhen the materials are diffenait, they 
will melt at a different rate." The Examiner then cited Bums for disclosing the 
deposition of a McrAlY alloy as part of a thermal barrier coating, and concluded that 
"Ht vvould have been obvious to one of ordinary skill in the art at the time the invention 
was made to utilize the composition taught by Bums to form a barrier coating " 

As noted above, Applicants teach and claim a process and apparatus (120) 
for depositing a coating by evaporating a first material (1 10) and a second material 
(111) containing a low vapor pressure element to yield a coating (132) that contains the 
first and second materials. Applicants require that different evaporation rates ate 
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deliberately used for the first and second materials (1 10, 1 1 1), and that the different 
evaporation rates are achieved by operating a melting/generating means (128) to deliver 
dififerent power level inputs to the first and second materials (1 10, 1 1 1). In contrast, 
Cordermait merely discloses: 

• coatings (deposits) 170 can be deposited from multiple pools 130 of molten 
metal (Figure 3; column 6, lines 48-53>, 

• the sources of the molten metal pools 130 can be ingots (column 3, lines 47- 

53)r 

• ingot feed rates can be adjusted to keep the molten pool surface at a 
constant level to obtain specific deposit compositions (column 3, lines 53-57); 

• the deposited material can include NiAl intermetallic (column 5. line 16; 
column 6, line 66); 

• the deposited material may have a low vapor pressure, in which case the 
heating means (electron beam 150) is rastered over the top surface of the molten pool 
130 (column 3, lines 58-63>, and 

• the energy supplied to the molten pool 130 by the electron beam 130 can be 
adjusted (column 6, lines 10-12). 

However, Corderraan is hmited to teaching that difTerraces in chemical 
composition of a deposit (coating) 170 arise "due to the substmte being horizontally 
displaced from a perpendicular line extending upward from the molten surfisce of the 
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vapor source," and that 'the compositioo of the deposit on the substrate fluctuates 
depending on the horizontaUy displaced distance of the workpiece from such W 
(column 7, line 59-cohimn 8, line 10), As such, Corderman teaches achieving a 
particular composition for a deposit 170 by appropriately locating the targeted substrate 
relative to the vapor source 130 (cohimn 1, lines 60-65> 

In view of the above, Corderman does not teach or suggest deiibemtely using 
different pow level inputs to different vapor sources (pools 130) in order to tailor the 
chemistry of the resulting deposited coating 170. To the contrary, Corderman is limited 
to disclosing the use of a single pov^er level input (20 kW in Examples 1 and 2). 

Applicants acknowledge Corderman' s teachings i^garding the ability to 
deposit "additional alloying elements" from ^additional evaporation sourws," and the 
Examiner's contention that '^vhen the materials are different, they will melt at a 
differ«it rate." However* C:k>rderman does not disclose that the different materials are 
actually or mtentionally evaporated at different rates, and in any event Corderman does 
not disclose dehl>erately adjusting the power level input to the vapor sources (pools 
130) in order to intoitianally evapoxate the vapor sources 130 at different rates for the 
purpose of tailoring the chemistry of the deposited coating 170. 

In view of the above, it is appar^it that Bums does not supplement the 
teachings of Corderman in order to arrive at Applicants* invention, since Bums nierely 
discloses depositing a MCrAIY coating (which is not a nickel-base intermetalUc) from a 
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single vapor source. Therefore, Applicants respectftUy request 
rejection of the claims under 35 USC §103(a>. 



Movchaa was applied in combinatioa witfi Corderman and Bums on the basis 
of teaching that a vapor source can be replenished by feeding a wire of the source 
material to a molten pool of the source material. Therefore, it is apparent that Movchan 
does not supplement the teachings of Coiderman and Bums in order to arrive at 
Applicants* invention, and Applicants also respectfully request withdrawal of the second 
rejection of the claims under 35 USC § 103(a). 
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Closing 

In view of the above. Applicants beKev© that all issues outstanding from the 
Office Action have been addressed, and that the claims define patentable novelty over 
all the references, alone or in combination, of record. It is therefore lespectfully 
requested that this patent application be given favorable reconsideration. 

Should the Examiner have any questions with respect to any matter now of 
record, .^)plicants* representative may be reached at (219) 462-4999. 



Respectfully submitted. 



By .^tfl*«L#«4^" 

£>omenicaN.S. Hartman 
Reg. No. 32.701 . 

October 10, 2003 
Hartmen & Hartman, P.C. 
Valparaiso, Indiana 46383 
TEL.: (219) 462-4999 
FAX: (2 19) 464-1166 

Attachments: Supplemental Declaration and Power of Attorney 
Replacement Abstract of the Invention 
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ABSTRACT OF THE DISCLOSURE 

A PVD process and apparatus (120) for depositing a coating (132) 
from multiple sources (11 0. Ill ) of different materials. The process and 
apparatus (120) are particularly Intended to deposit a beta-nickef aluminlde 
coating (1 32) containing one or mora elements zi r c o niu m , h a f nium, y t triu m 
and/or cerium, whose vapor pressures are au ffi cie n tly lower than NIAI to 
requ ir e a differen t e vapora tio n rato in or d er to ach i eve h i gh er dep o s it io n 
r a t es an d be tt er cen ti o l of t he c o ating e h e nii a U y . The PVD process and 
apparatus (120) entail feeding at least two materials (11 0,1 11) into a 
coating chamber (1 22) and evaooratinp meWiftg tha nriaterials (1 1 0, 1 1 1 ) at 
different rates from to-term separate molten pools (114,115) tiiereof. 
Articles (130) to be coated are suspended witiiin the coating chamber (122), 
and transported with a support apparatus (118) relative to the two molten 
pools (114,115) so as to deposit a coating (132) with a controlled 
composition that Is a mixture of the first and second materials (1 1 0, 1 1 1 ), 
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SUmJEMBNTAL DECLARATION AND POWER 
OF ATTORMEY EORPATKTUT APPUCATION 

As a tidinw named iovoitor, I hetdiy deelare tittt; 

Myiesidecce»po8tofficoaddresa» and citizQish^ are a» stated below next to ix^fu 

I beliim I am tfas origiiial, tot and sole ittventor (if only one name is listed hoi ow) or an originaL fint sod joint inventor (if 



FHYSIG AL VAPOR DBPOfilllON APPARATUS AND PROCESS 

dM ^HcatioiL of viAich 

is attacliBd hereto 

OR 

was £Ded on May 15, 2002 as United States Application Serial Kmnber 1Q/063.S08 and cUins priority to 
USPiovisiotia]Pate8t^)plk:atk»iNuaiber^O^ Sled October 19,2001. 



I heieby state that I IttwB reviewed and uDdontand tbe con^^ 
amoadedliyaiyanaBndwBntspedflcailyicfeirBdtoabowa. 



I ac&nowledse the diiQf to disclose inlbanatim 
Btegoistians §140. 

I liei)6l3y claim fiHttigniHioritybciiefitattn^ States Code §U9(a><d) or §365 (b) of any fodgii 

qi|iUc8tion(s) fyx patent or nmnCor*a oextilicaie, or B3^ (a) of any PCT intenatioQal appUcadoo wUch Att^ff^kimA at least 



OMCO nntty odier dan tta Unitad States of Anniea, listed below aad have slso identilied below any foreign plication for 
patanS of fnvciitor'B oertificate^ or of any PCT inlBinatioBal i^pli^ 
which priority is ela^«»H. 

IhniUity 
Claimed? 



(Ntnnbei) (Coimiry) (Daytemdi/year filed} "y n" 

Additional foreign applicsti on mmabera are listed «i a sopple mental priority data sheet attached hereto 

Ihereby claim die benefit under Tide 35, United States Code {119 (e) of aay United States pxovisiooal applicstion<&) listed 
below. 

^ gM43,791 Qptol)eyiy,2991 

(Application N«nriber> (FIIIiq Date) 

Additioiial provisional apiflicatiflnniimhmaaicl^^ 

I hcfeby claim the benefit under Tide 35» United States Code 9 120 of any United States ApFlicatian(s}. or §365(c) of atiy 
PCT international sppUcstion draignntiTtg the United States of America^ listed below snd, insofhr as ttu subject matter of 
each of die chums ofthis application is not disdoeed in d» prior United States or PCT intemationat application in the 
mannerpEOvided by die first patagmpb of Title 35. United Stated Ooda 3112, 1 acknowledge die di^y to discloss in&nnstian 
which is matcdal to patentabOily as defined in Title 37, Codeof Fedeml Kasutatioos {1^6 yiMth became svaikble between 
the filing date of die prior application and the nationa] or PCT failematioiial filix^ date of this spplicarian. 

I hcxebyapiwhn die registered pfaeddoners assoeJated widi Cnston^ 
Insdnesa in die PMm and Tkadaaiaric Ofllce connected dieren^ 



Address all telephone calls to Ovy M Hamnaa at telephone aaniber 21M62-4999. 
Addresa all ecntmpo n dcnce to the cor res pon dence address lor Customer Kianber 30952. 
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I bcreV<i«lare that aB statements made herein of 
made on iiifi>imalbn and befief flce be&ved to be 
m^ewtti the lawwMge that willfbl ftto 

or noiKtaooiiieiit, or both» under Section 1001 ofUfle 18 ofdie United States Code and Ont sash 
willfiafibe statenaits mogr jeopan&o tfw voHiSty 

SOLE OR FIRST INVENTOR: 



FoDName: .SangCSfiLDil&lia. 



FfatName MiddfeNam» Last Name 



Stoature; ^am^mfpj^ h^v^L^ Date: *^ j^O J o7^ 

City and State 

Pot Office Addresa; 7377 OvBrliinHPttrfrr/i.«t* \»fe>i*rw^ nH4S0fiQ 
SEOCXKD JOINT INVra>m>R: 

FuttName: BeedRnaiiiirr.«rA,rm,» 

nnttNaiDB KfiddleNatxK Last Name 

Date: Oe4^tfh^ f^lOOT^ 

City and State 
THIRD JOINT INVENTOR: 



FunName: JoaeiA Pavfai Hiynii^ ^ 

FirstName NfiddkName L«tNan» 

SmnBtnJ^^^fff^^ ^^^^ 



CiQr and State 

lH)8tOffi«»Addrega;10OTDeeA««iCL.Mil fenL OH4S1S0 
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FOURTH JOINT INVENTOR: 
FklllKamR Rfchaid Arthn, M^tA 



KtstName MiddleNuiw LastNamo 

ggiatnie; "^AjkAJ^I d^/j^ ,r m /fsuJrQ. . Dae: '^/tJci^ 

CS^and State 
Port OfBce AMiws: l<Xi5 RidcBWa <Wh Tspr i230g 

FIFTH X«NT INVENTOR: 



FitstName ItfiddteNaniB LattNa 
Sjgprtuto; ^.TiL^fJ^^ /^ff^A^L^ Date: ^.^n^f^r^ 



CityaadStttB 
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